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(54) VAPORIZER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vaporizer which can increase the feed quantity 

of a raw gas generated by vaporizing a raw liquid to be fed to a CVD apparatus. 

SOLUTION: The vaporizer comprises a vaporizing chamber 2 to vaporize the raw liquid 1, a 

nozzle 3 to atomize the raw liquid 1 and inject it into the vaporizing chamber 2, and an 

atomizing unit which adds the predetermined energy to raw liquid particles 4 ejected from 

the nozzle 3 and divides them into smaller ones for vaporization, a high frequency 

oscillating plate 5 e.g. is installed on the atomizing unit, a heater 21 is disposed around the %m% *!\ 

vaporizer, and heaters 22 and 23 are disposed on the nozzle 3 so that the whole vaporizer, 

the raw liquid 1 and the nozzle 3 are heated to a highest temperature in a range where the <J 

raw liquid is not changed. 
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a 1 IB»©«{fc««. 
3»B 1 BB»<D«Wb«B. 

[gfi3jc314] ±SB£WbJ?Bfct. SSB<DSHCtKBl/fc 

itL r^mm(omm<DMm^ctm ox . «#igasws£wb 
•r ^t«*^ i fB*s©swb«B„ 

JKttwawbSrt oa»» $ ti * * x(om cc»fl[3WfiT u r 

5Mb Lit < <%^©*SSji:-r-5C<b«r»a<!:-r-SS»*3S 
1 IBKcoMfL^ao 

*cvDmwicmife?ztc&<Dmtmmttci6^x, m& 
«*^ws»^kS*«»ia«cEaiyr**i*ti*»«r 

mmm i ] j3B»fi«BKfcws««©^s<Dj6 

«Cc*ti*hiH««S«WR*iBa ««Wb£<DJK««: 

fbisa, 

»CCtt-€-ti*tiJWI!«*Eau, *«fkSOJB»KiB* 
o /c*M>f b(D® {*JMf4 % , 11*4*5^ b L & I > 45H T?«i6 

©sgtc mm l xmt 3 t> s c i <t -r ^wsjes 6 

sB«<DSWb*SB. 

[fi^cS 9 ] ±IE^b^a«:*jwsig®[©«{b^©S 

isau jBwsfiSBiiitRSrfflti/cfiaa^btCcts^bi, 
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[sb*bio] ±EStfb«Bcc*st>r* mm&<Dmm 
±^mn^mtLr^mm<DMM<Dm&( f c\L - ^xm 

. <fc£§WbB<D«*l>. &6tfCtfiBffiffi^©*§K*S[fb* 
BEFitTSC i*^i-rsiB«S6ffijBl©»<l«a. 

o^aaos^xjb*, **i-ems*43&^^buai*«ffl 

10 S 4Ci £J$ffc itS B»3#B 6 SB»<DSW b£S 

a„ 

[000 1 ] 

REBisatccfflt^tisaibiiaccBHL, wcc, *g#j^*4 
^mfbur^iKaccet^t-s«{b^atcigTs 0 

[0 00 2] 

[|fc*<DR»S] fie*. ^©«JBCC*sl>r 
20 W % ¥3»<*Bt tfilKJK» £«M^©J|«*^:£^±Cttt 

«<ttt*»»*$^is»^©*fflacficca#, & 

^±{t#«©ie*»^T£#&r*4 0 CCDCVD&fc: 
<fc £ jSR cc fl9 1 ^6 ti -S J^f 4 so i> <o & $> *) % 
ccDl^r, *ftl^*»{b*BficJ:0«{bS^TlHt4^ 

30 s/c^c, cvDffi«cj:4J5ayiKatc«is^^-^'^ h 

3WB*3tir*y«5. »^b*BCCfciK*W!»K*»^bLfcJOR 

[0 004] COJ: ^ tt«{iaia©«e3feWi Uttt. « 
WBB^Fl 1 - 1 1 1 6 4 4^«(C7n3tiiJ:^ 

tt^bssa^*^. H7ttc<D^*<D«-fb§5a<z>— fifd* 
[ 0 0 0 5 ] m 7 cc^-r8e*©»-(a6aw. *#jbo» 1 

*»ibS#SffilBi l/T<D»** 1 3 

40 m&m \ At. jm&AYM 1 3 rt(c* or 

Kfbs-a-sfflwaw^b*^ 1 5<t; «««{b^i 3ccs 

oT»{b3-a:^/c«)<0Bf^Sa©*+ 'JT^X 1 6^:« 

te-r + y r 1 7 t . [hi c < ^$^b^ 1 

^1 8tcjg^3ti, n»^7^2 o*cvD*acc»3i-r 

50 [000 6] CCDH7 6C7S-rt!£*CD»{biSa5Cj:ti«, 



3 

m»jm&&g 1 4 tcjzvxtit&mtn i 3 ccew&s n 
gwrfctorawbsns. ^fi7^«f 

[0007] S& % Se*©afb«a5c*>W4ffi<D«i o 
X. FJxtf, «FHT7 -9 44 2 6#fi«ec^3*iii: 
5tc«tfbiiBfeJ!K3nTl>4. C(Ofie*(Z>M 

[000 8]i8 «c^Tfi£*©«fb*SBtt. ^Mf4 1 

f4l *:3J4©SWbS4 8rtCCifi*fT^m4CD^X;t.4 9 
C<Dm4<DSX)U4 9<D^JSCCt£tt6n. S«#X 
5 0*I4©»M4 8(Ca»A"rSfc«)(DSfcKia:-5^ 
-^tBIffl^r * r , #f?#X 5 0 i * 4 

ffl^f tc»4 x;i/ 4 9 ©jaa^iaa-rScfc 5 tcsea s 

nfc«*WX«lft«5 1 <fc, I4(DMS4 8*C^S3 
n»4^3 4^CVDg^iSf^Sf4 1 t 

[0 00 9] C©18 Cc5K-rS£*<DSMl««Ccj:nti. 

1 «»4©^X^4 9{Cj:oT»4©»{b^4 

1 6*«?*X 5 0 ^^At^ i , *fWX 5 0 ©isfcn 

[0 0 10] 

*Lfcfie*(Da<b««tt, 1 ^iBwaaB^b*^ 

1 5fcf^0X*<D&&Sit0Xl*2>tZWtj:<D-C. ffi& 
#x # < * S C £ # & t > <h l > 5 B8H#* 

[001 1 ] r&foft, 1 izmmmitm* 1 
scc^ormenfcewaaittcccfcojs^b-rs^ ® 

7 ©8e*<D«^b*artt*»:iiRH 1 **<d & s&$»s 
xmni3*m&mh^n&&miste\K 

[0 0 12]f(D/c^ JMf4#X^m£A;*<T£CC 
ftftjR^iocii&ao^ccjECTifflfK^YbR^- 

i%mc)c±tj;&t>m^±<Dmm&$>z><DX\ mut^u 
[0013] H7tc*ufcfie*oa{bigBtt. » 

f*JHf4 1 ©afb*BrSSSO* f 'J T #X 1 6<DS£[pjz£ 
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m 1 ©»{b««ia«I^ai5Ccj: oT*JK*SW£fc«>. 
[0014] —5?, S8CC^b/c^*CDmjb^aCCfcC^ 

x 3 4<D»«*te«*Baffr»s s«Afflfc-r*ig»3&s 
[0015] o&o, M4(DsX)V4 9frt>mmr&m 

< as. a*©«fbtt*»osffi^6tf ton. 
^b<D^^^{bi^^J:9^cD^g^T^^/c^ » 
^©** as<taas^3CrsaYbsnr— spw 

20 swbsn-r&cgioTi,^. ^^r, m4(osX)i4 9 

#x 3 4 ©aRttttftaRaBE-c** suffice* -eitir 

[ 0 0 1 6 ] <€-£T\ H8 CC^Tfie*QaYb*@BCC*5C^ 

£tcMb3t*-s/£#>fc:, *«?**x5 ooifenccjcorfi 
< trwr** 1 ©«wb«tt«a#i«K» 

5 0 ^iAT^ 3 4 <D#HEfcM»;? < &£/t 

[0017] **?8<DBffJtt. HBF«WU 
MS#X < T^C ±j&*C*£fiWb«B*» 

[0018] 

/c^cD^b^i, *#lHt4*tt^HbLTa{bart«:iB» 

rs^x^i. ^x^^&wtsnytsftjwsewsf 

M^b 3 # ^> atftj bSP i r«flE snwsci *«f« <h T 

[0019] *fc±iBafi^bSB«. ^x^^^bxie 
asnfcw««»ft«**^«fl63n, m#mmt^ 

<Dm&t%Mm : &mmc£vim5ct&im±o. s 
isejSitefbBBw, -en-en*HnjL-cEasn/ciKft 

^«tessn. »#jo^tft^©a^b**#isDHttTi* 
so^mtcxwyft^ct&ftmto. */c. ±sb» 
50 ^b^a«, «a©jsH6cEaL/fcw»*©t-**^ 



5 

ti4*r(OlfflK:jaS3WiSTLr^tl/{c< < &£<D£K 

<ksi*r^ufcjBtfi3tfx*cvDSiaw:«ift-rsfc«) 

[oo2i]*t ±Ka^asa«:fcw-5a«©a^ts 
©js^c^n-etiffl^jgaiiftK^ieaL, ^SMb^s 

^tefbbrsfbst*sc£*«F«<fcu _hiBS 

ebu *a^(DjKs^ffl*ofc*a<b©«»jis» 

3-&4Ct*««iL, *fc, ±82SMb*B«:*stt£8[ 

rtcca»sscci3BL, a^f«ai««%fflt^wattjb 

uci **sa*u sfc. ±K£tfb«B«:*s<r>r. « 
^©ga^#^/H»^{buftt^«H©*i*©iaKK 

haciiCcfcsiMki©«^ &6cxtc«aeffi^c>3e 
K*«fb*iw±*st£*»»±u $ etc, ±se*fb 

mo, saibSrtcc*s*3*is*r©iacc*f*jKf4oa 

[0 0 2 2] 

too23iii *c5*-r*ffc*Btt. 1 *swb 

3#S£nO£LT<D»{bS2<fc. Sfl^ifctt^Hbl/ 

T^L^2^CPBmt-?>^X^3 <b. yX;U3Ct>tfftL> 
Tffi^ 3 ti y X;b 3 6S*f $ tiftMtofgMtiL* 4 tcK 

ja«tstt*mratt<b-r^is/a?ftStWR5i v swas 

<b^2 icSK3*iiSi*M** 1 **<bLfcM*4^X 2 0 £ 

cvD«a«ciftai-r4fca>©iiRS5?/xiftasflf7<!:. »a 

<DSH«:iBaS^a±»%|Rf4*sXfbLftlr«H"C* 
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«B 1 ^^bUttt»ISH©«jB©atttcjtinl»T*tBSW 

<Dl£2<Dt:-£2 2 <fc v ^X;l/3£MW^fbU&l>£5 
H(D«iS<DSS^Jp|»TSa»*©03cr)t--df 2 3 4 

a^biatottftccoc^rattiu-r*. *-r, hicc^-tj: 
lR»a j ? : 4iL/r»^bS2rtcc*«sti*. ;>«c % ^x 

10 JU3*^ifil*3n/c?Rtt:Jl|sHa^4W, ^X;U3GC*tft 
LTEasnrc*41ftSiftfi«lfi5CcSj|lT4. CCD£ 

una* 2 0 ^mmtf^m^s 1 re v D«acc*8si 3 
h&„ 

[0 02 5] CCWVX;^^ «8**»IEELT» 

* c 4 r»#*tmbr 
20 ^u-yX;l/t*0, W^«. (») l^^^^^TU 

[0026] s/c. m&<Dmtumfc<Dmmfrt>'ut>ti 

S*s, ^b<Z>RCCtt«YbJft6c J: 0 W<7)fig^T^^/c 

Sftfc<&&. »fb*SBfc*ivcis«;tf*«l& 

30 60 

[0 02 7 ] cft*«&-rs«:y\ «?n/c«Mf4 

1 <Dm&mictt?z>immmm<Dbb$:3:z < -rtuf j: < . 
chit mitsmi<DmMt<Dtgic s «h=- 

1 ffl^/cf?<Di*a^so3*r«i!>-rs<D(cator«ffi 
S»2*rU^S^LJQ:l^c<h«:J:afe<D-C**. ^b 

40 [0 02 8] HttWCC. *tt«r««[{b*r Stc»y XjI/K: 
cfc^«M^fflC^ti^ 0 L^b, ^X;l/{c<fc-5atlfb<D 

SW*<&- 3 tl*^ SP3&^b34rrcc« 
SCiiCttS 0 yX;U«r2o36^RiBaor^b 

3*tiT^, H— ©a^fbSrt-cfftt^i. *ibLttt*tt^ 

^bfitt-e-tiKi'itftjuac^ 
so [0029] «i*%a^b-r-5cc«. siT^^srhT^ 



7 

at $ 6 ^3 c > atfrF-K u t^ft ?^c<h 
mi <Dt-$2 ice j: oan&u «»j!£*sn#«ffc-r£ 

K6C»fbllfcW*;fo*i S C 4 T5Wb*&*4>tt <ftotW 

So 

[0 0 3 2] 3 6tc, ffiftJEOftl 4^X;l>3£>, <^n-e 

«WStiS*rcDlB«:«tWSiH l <o^;M8TLT»fb 
^iHHosooisaiaficccfcoTtt, an. 12, sr 

3©t-^21, 2 2, 2 3£r, 

[0033] ajtsti/c«»ia*4 1 ©iiw^i 
i». /c/a t »#jBR8ioa<t*tt«a«as«EK:j:or 

£**M8«:ur*s< (> 

[0034] #«t. *JftlBCCteW-5»2©ja6C!>^3BtC 

*c£>& 0 B2Ct7*-r3Wb§aKtt. «»j§«*i*SMb3i* 
^(bLTO^tf 24, «#J0W4l*f4^HbL/ra 
*fc^2rtfciS«-r4^l©v'X;b8<h. W\<DsX)l>8 
«c»rSJ0TEK3ti. *ti^bOT«UbS2 

J F-4CC«g63'es*2©^XJl/9 4. SWbS2CCffi«3 

n^f*jM*4 1 *»ft Lfcwtw * 2 o v Dgaccffi 

T&lggfcfrCDJII 1 © t - * 2 1 <fc . %ttJSIC& 1 #&fb U 
2 2 4, I10yX^8 4^2OyX^9«f4«<b 
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^2 3<fC»JSS3tiTC»S D 

[ o o 3 5 ] m i icf* htcm i ©n«<o»5ji8*s. mwm. 

* 2 <Dim©J&j»r tt, *«c|S(*4I4T- 4 t 

jk*4^4 4 ^ L<Dffimtcj:Ki'im>>cti)mm-c$> 

HI 2 ©Hifi(D^S8Cc J: sa^t-T S8KJ(cpc^r©«rf¥ 
10 [0036] ^r. B 2 tc^-r <fc 0 tc® 1 <D^>CJU 8 r 

»^2rtfc»*issi*t4 : HbLT*r«'r-5^ c© 

4#, Pll^tc|gl<D^XJl/8i»|fiIOriBai/fc»2© 
^X;W9^6fe^{b^2p l gccM<*M^l ^*4T-{bori® 

4 t^L^mMcom&^h^xm^L. t ©aspect ^ 
rjKfrjRSttT 4 as e>^c/jN3 ciaHt^-tc^as n£„ 

[0 03 7 ] ^C, **?B«C*sWS»3©||Jfi(3D?l5J8K: 

20 H3ec^«^att % js*jsi*i *^bs-tt 

&^Pb14 i ©aw b33 2 4, m»sm i *w& 
jurist i <omtM3 2fticmmsmsrr?>mi<Dsz 

&&Bttcm<mi<Dm<B3bt* m\<Dwm3b^mm 

3n/cJ^f4^*X3 4<DT^^d6^^r a 1ci: LT<D»2© 
SM3 6 4, *«WR»1 *»!4{bOr»2<DSMbS3 

6mcmi<DsX)\s3 3©«t*sj:o t^ai^ef^a* 

S«t5»2CDyX^3 7t, »2©SUb^3 6-C«ft 
*ffi266*l/cJS*4^X3 4*^e{C»<B2©2»e3 8 
30 4, f2©if3 8CCg^3*lfc/Hf4^X3 4©ifflK* 
K«)SSffliLr0a3©MS3 9 «#Mf*l^ 
»«MbUTi&3©SWb^3 9rtCcSB2©-/X,0>3 7©i 
9**<t 0 fe^ai^£**«S*-r5m3<D^X^4 0 4 

[0 03 8] ^ir, 3^tcS3©a^3 QTiftS* 
iStf>e>tt/cH«#;* 3 4 v DiaecciHarrsifism 
4 14, ««<DjaH«cEK3tiKa^#*JWR3&s»bL 

te(,mm<DmM<Dumtmm~? *«»#©ai i © t - # 

40 it^W©^20t-^5 3 4, f 1, f2, ^3 
<D>X;U3 3, 3 7, 4 0 (O^fl^in^WM^itL 
l^ttH<D*iS©fiffiCCj^-r 3 <7>b - 4z 5 

4 4-c^3tiri^ 0 

[0 03 9] ±jasLfc*»3<DjafiC0JKSS(C*j^ 

*jisf4i«. m\<osx)v$ 3( i cx^omnt^nxm\ 

<DSvfb^3 2p^icpg*f3n, a^fcWf toh"CM*4^;x 3 

4 4 as. c(D4^, «#Mm©m*bfi«»i©fMb 

^3 2WOfi«l^aEECCJ:oTS«PB*SW. M4^3 

so 4 o?ss^fo^mjEr$ijPE3 n44iJ£t±tc6i3&: e>ai^ 
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<ox\ mfcmm 1 &mti>itm$\iJA 3 4 

Suffice -ffttfj;^. 

[0040] tct, 2S»3ontt©jB«rtt. mm. 

0 1 ©^ti3 2 -cm^ n/cgf4^/x 3 4 0 
1 ©«t 3 5*ai-or»2o^fc^3 6cci£«rr*. s 

02<D$Ub^3 6rtfCtt, gf2(D-/;Ol/3 7«C<fc 

0 »«Mb $ tifcMHWKft 1 #E«*t $ swbasfT frtix 

WMtfx 3 4 <Dj8ffi#iStf> hti& 0 
[0 04 1] /c/cU »2©SWtM3 6K«»Ofcjg«4 

Ig^Wltl^^, »2©«{b^3 6$CfcW<&SWb 
ffikl:01 <DSWb^3 2tc*50^S«iUIJ:O &4>&l\, * 
cr\ SI 2 ©SMbS3 6 ©S8RCC5Rajfcc[>jK»JMS- 1 

tSW-T -5>^i^l4l CDM£01 <D./X;U3 3&t>mm-? 
SliO fe4>&< ltfc< . 

[0 04 2] 3 02<Djlvfb^3 6 T'£}Si**ifc/K 
f4#X3 4« k 02(Dag©3 8£iIoT0 3<DtUb^3 
9iC^KrT£ 0 3 0 3<Dfvfb^3 9rt&U*. 0 3 
cd ^ Xju 4 OWij;^ »8M 1 3 ft ;M8»JBRS 1 #ng5t 3 
ft. a^t*s?ft>tiTJH^X3 4©«K3& s lS«&t>*i4 B 
/c/cL, 03or>SUbM3 9fc^ai/cM4^/X3 4». 

0 1 <D5WbM3 2 r^flES ftfcUfi*/* 3 4 ©«jK<fc *) 

tC*s^Sa<tfiW» 2 (D^bS 3 6 6C*5t^ 4»f bBJ: 9 
fc3 6ftd>&l> 0 ^tT\ 03O^Wb^3 9<DJSa5iC* 

mtomwmm i < -r^/c^cc, 0 

3C»yX;l/4 0^6«ftfrSifittMf4 l©*t«l2<D-/ 
XjU 3 7** bmm? ZM£ 6CC/I>ft < It < B 

[0 04 3 ] «±©»fp«:«fc 0 , JI?4#.X 3 4 ©ififfifct 

*«*^:ffiia< CCttofcJS»^ 3 4#s«j£S4 1TCV 
DiawOfrSISftS. 

[0 04 4] KS±»«. ^SCDMH^CffiML/c 

»i<Dt-^5 26cj:D»a»L. «#jk*4 1 #»ftr* 

5<D<b. Sffi^©ttB**<b*l*JtrS. /c/cl, 

«©^b*ec-rfco3&sftsfc». fln«Haa«josi»3&s* ■ 
<bu&ci«H©*is<Djaa[cc"rs 0 

[0 04 5 ] £/t, «»J!Sf4l £01 , S2, 03<D^ 
X;U3 3, 3 7. 4 Oh, ^ft-eft0 2CDfc-£5 3 £ 
^3<Db-^54i -CM*4:#^f b C>ffiH©«itt©fi 

ttccjjnjR urfc*. safbMrtcciss* *-C(Dffltc 
SSf*JH*4 1 <D^g£H£TLTfvfbUc < < as<z>*KF± 
JS*4**x 3 4 omt&8if%tftfclgito2>tctb<Dmt 
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[0046] ^/c, ftfbSftfcS^JBKf* 1 (Dffi&ttfttt 
MKiStt. +t'J7^»^,CiriSfWX34 

10 [0 04 7 ] *^?8CC*5WS®4<0||JfiOflgJKK: 
H>xmW?Z> 0 H4«»4©^*fecDJBS8€r7S'r«j3tia 
T?*€>. H4«Cin-r«fb^»«, 03T*inL/c03CDig 
J6©JfJS8CC*5^SSSl<b^©aS|Jtc, 01, 02 v 03 
<D»&8Hg«rtg4 2. 4 3, 4 4*^ft€ t ftKSU «■ 

^li^Jnx., SKS»a{bbr»jb3-e&ci*i#«i-r 

&§Ubi£gT& 0 , 01-03 OS^^MWfi 42-4 
4JlU^i»3©ia6<DJgS8i«JflE, WfEfeEJ— T?*£/c 
«TCUi01 -»3C0iH : g : »lg«i«4 2-4 4CC-P 

[0 04 8 ] * T\ 03 ©SeS6<DJgS8rKI8 Ltc<k *> tc 

^i^(D^r^{h3tif 4 «MbSti&3&>^fc*a^b 

«*1H*43 Uif 1 , 02, 03<DMfb^3 2, 3 6, 
3 9<DJSS|JCCffiS4Cifca:& e -eCT\ *04©H^ 

^tc5k^itm&wM3 itc-eti-en^i— »3©ffl«?e 
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